CONTEXT AND OBJECTIVE: Choosing the best anesthetic technique for urological surgery with the aim of mortality reduction remains controversial. SciELO and EMBASE (1974 to October 2012). The reference lists of the studies included and of one systematic review in the same field were also analyzed. The studies included were randomized controlled trials (RCT) that analyzed neuraxial anesthesia and general anesthesia for urological surgery.
INTRODUCTION
Choosing the best anesthetic technique for urological surgery with the aim of mortality reduction remains controversial. 1 Major surgery increases the risk of fatal events during hospital stay and after discharge from hospital. 2 For years,
anesthesiologists have been debating whether the type of anesthetic technique can decrease mortality during the follow-up period. 2 Anesthesia can be divided into two major techniques: general anesthesia and neuraxial anesthesia. 2 Anesthetic procedures in which patients are subjected to central neurological depression using gaseous or intravenous drugs are called general anesthesia, but situations in which a local anesthetic agent is used next to the spinal cord is termed neuraxial anesthesia. 2 In this second group, when the injection is into the subarachnoid space, it is called spinal anesthesia, and when it is into the epidural space, it is called epidural anesthesia. 2 Neuraxial anesthesia has some physiological effects that seem less invasive than general anesthesia and which may improve the outcome. 1, 2 A systematic review of randomized controlled trials (RCTs) showed that neuraxial anesthesia can decrease postoperative mortality consequent to abdominal surgery by 30%, with postoperative analgesia for 24 hours, in comparison with general anesthesia. 2 This result can be criticized because it cannot be extended to all types of surgery in clinical practice. 1,2 A systematic review relating to urological surgery analyzed pain scores and other secondary outcomes without looking for mortality in the context of the choice of anesthetic technique. 1, 3 In this context, we conducted a study to answer one research question: what is the difference in mortality rate between using general anesthesia and using neuraxial anesthesia for urological surgery?
OBJECTIVE
The purpose of this systematic review was to compare the effectiveness and safety of neuraxial anesthesia versus general anesthesia for urological surgery.
METHODS

Protocol
A protocol was initially developed, and this is available from the corresponding author on request. This systematic review was carried out using methods established by the Cochrane Collaboration. 4 We used scientific methods to analyze published papers rather than patients, without correlating our results with specific journals, patients or institutions. Thus, the present research was not presented to any ethics committee. We followed the items for systematic reviews and meta-analyses presented in the PRISMA (Preferred Reporting Items for Systematic Reviews and MetaAnalyses) statement.
5
Eligibility criteria
Types of participants:
The patients included in this review were 18 years of age or older, with urological disorders, and were treated surgically. Patients who underwent urological surgery performed together with other types of surgery were excluded.
Types of studies:
Only randomized controlled trials (RCT) were included in this systematic review. Data from studies published twice were gathered from the study with the best description. Studies with incomplete data descriptions were excluded.
Types of interventions:
The intervention group was neuraxial anesthesia. The control group was general anesthesia. Catheter use in neuraxial anesthesia techniques was not an exclusion criterion. 
Identification of studies
Assessment of methodological quality and risk of bias
The study validity of the RCTs was investigated by two authors independently, using several scales: the Jadad score; the risk of bias The Jadad score was based on three items. 6 The first item was given one point when the randomization was cited; another point was added if the randomization method was described and appropriate; and one point was deducted if this step was described incorrectly. The second item was given one point when the study was double-blind; another point was added if this method was described and appropriate; and one point was deducted if this step was described incorrectly. The third item was given one point when the numbers and reasons for withdrawals and dropouts were reported. Trials scoring three or more points were considered as having good validity.
The Rob 
Outcomes
The primary outcome was mortality. Mortality was defined as a fatal event during surgery or within the first year afterwards. 2 The secondary outcomes were: stroke, myocardial infarction, length of hospitalization, quality of life, degree of satisfaction, postoperative cognitive dysfunction and blood transfusion requirements. Stroke was loss of brain function caused by a disturbance in brain blood supply. Myocardial infarction was loss of cardiac function caused by a disturbance in coronary blood supply. 2 Length of hospitalization was duration of hospital stay.
Quality of life was the aspect of life that was influenced by physical wellbeing or mental status . 4 Degree of satisfaction was the patient's reaction to the healthcare received. 8 Postoperative cognitive dysfunction was a state of mental confusion after surgery.
Blood transfusion requirement was considered to be the number of blood units transfused.
Internal validity, external validity and statistical treatment were analyzed. Internal validity was the possibility that the results could be applied to other patients in clinical practice. 9 External validity was the concept of conducting studies with the minimum possibility of bias. 9 Statistical treatment was considered to be the hypothesis tests used.
Data analysis
It was planned to perform the meta-analyses using the Review Manager statistics. For dichotomous outcomes, the relative risk and number needed to treat were calculated with 95% confidence intervals using a random-effect model (REM), and for continuous outcomes, the weighted mean difference was calculated with its 95% confidence interval using a random-effect model. Statistical heterogeneity was assessed by using heterogeneity tests: standard chi-square test and the I-square test, such that I 2 > 50% implied significant heterogeneity. 10 The concordance between the authors was analyzed using the kappa statistic coefficient. We analyzed clinical and methodological heterogeneity by comparing the methodology used, characteristics of the participants included, and types of intervention in the eligible articles. We used simple frequencies for all outcomes. Figure 1 demonstrates the process used for selecting relevant articles. We identified 2720 articles from running the search strategy, which led to identifying 16 papers for further analysis.
RESULTS
Study selection
We did not identify any titles in SciELO. In the selection process, five articles were subsequently excluded. The reasons for exclusion can be seen in Figure 1 . The authors found that 11 articles had the potential to answer our research question, 11-21 but one RCT had been published twice, and data were gathered from the best description. 18, 19 The kappa statistical coefficient was 0.8.
Study validity
The analysis on study validity demonstrated the following: one of these 10 RCTs presented a Jadad score greater than three; 16 two
RCTs had more than five "yes" answers in the Delphi list analysis; 13,16 the allocation concealment was described correctly in four RCTs; 11, 13, 14, 16 the sequence generation method was not described in seven RCTs; 11, 12, 15, 17, [19] [20] [21] and blinding was not described in eight RCTs. [11] [12] [13] [14] [15] 17, 19, 21 One study was described as single-blind. 13 The length of follow-up was three months in one RCT whereas it was the length of hospital stay in the other RCTs. 19 The risk-of-bias summary for each study included can be seen in Figure 2 .
Outcomes
The characteristics of the selected RCTs analyzed and their outcomes are in Table 2 . [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] Pooling the results to produce a meta-analysis was not possible. The decision not to perform a meta-analysis took into account the fact that the interventions and outcomes assessed were different among the RCTs included. The reasons for not performing a meta-analysis in relation to each outcome are listed in the following paragraphs.
Mortality: Brown et al. 16 reported intraoperative outcomes, while the data from Shir et al. 19 and McGowan et al. 21 were not taken into consideration because the anesthetic technique was not the same as used today. Shir et al. 19 used sodium thiopental, succinylcholine, isoflurane and pancuronium bromide for general surgery.
McGowan et al. 21 used cinchocaine for neuraxial anesthesia and sodium thiopental, succinylcholine and halothane for general surgery.
Stroke: only Shir et al. 19 reported this outcome.
Myocardial infarction: O'Connor et al. 13 reported that there were no cases among the groups. Brown et al. 16 reported that one patient who presented bradycardia was withdrawn from the study to investigate myocardial infarction, which was not confirmed at the end of the study. The data from Shir et al. 19 and
McGowan et al. 21 were not taken into consideration because the anesthetic technique used was not the same as used today. 
Length of hospitalization:
O'Connor et al. 13 reported on patients whose hospital stay was five days or more. Brown et al. 16 reported data correctly; Dauri et al. 17 reported patients for renal transplantation; and the data from Shir et al. 19 and
McGowan et al . 21 were not taken into consideration because the anesthetic technique used was not the same as used today. Quality of life: only Brown et al. 16 reported this outcome.
Degree of satisfaction: only Karacalar et al. 11 reported this outcome.
Postoperative cognitive dysfunction: none of the studies reported this outcome.
Blood transfusion requirements:
Tikuisis et al. 12 reported the mean without standard deviation; O'Connor et al. 13 reported the number of patients who received blood transfusion; Ozyuvaci et al. 14 reported this outcome for radical cystectomy; Salonia et al. 15 reported autologous and heterologous blood transfusions; and the data from Shir et al., 18 Hendolin et al. 20 and McGowan et al. 21 were not taken into consideration because the anesthetic technique used was not the same as used today. Hendolin et al. 20 used sodium thiopental, succinylcholine and alcuronium.The basilic vein was used for venous pressure measurement, and the left radial artery was cannulated for blood gas measurement.
DISCUSSION
Systematic review is a research method that pools the results from individual trials and can resolve conflicts in the literature. 22 However, the difference in mortality rate between neuraxial anesthesia and general anesthesia for urological surgery was not determined in the present study. Although 10 RCTs with 856 patients were identified, inadequate reporting of the internal validity topics (allocation, blinding, withdrawal and dropouts), presence of clinical heterogeneity (type of surgery, length of follow-up and presence of cancer) and drugs used in some studies that are not used today were limiting factors in this investigation. Before starting this study, we searched for systematic reviews and did not find any that analyzed mortality relating to the choice of anesthetic technique in urological surgery. 1 The analysis on study validity showed that the reporting of internal validity and external validity items was not done well in the studies included. Only one study presented a Jadad score of more than 3; seven out of the 10 studies had the answer "unclear risk of bias" to most of the questions analyzed in the Rob table; and five studies did not fulfill at least half of the items in the Delphi list. According to the Cochrane Collaboration's tool for assessing the risk of bias, the majority of the studies were generally poor. Random sequence generation, allocation concealment and blinding were problematic and were not well described or were not conducted adequately. Pooling the results from these studies would therefore produce doubts in this systematic review and the results would be questionable. Appropriate reporting of the methodological criteria for designing and conducting studies is important for ensuring quality and for making it possible to pool the results from the studies included in systematic reviews. 4 A previous study showed that there was lower mortality in the neuraxial group than in the general anesthesia group, but that study was an analysis on patients who underwent abdominal surgery. 2 We cannot demonstrate the same result as found in this previous study.
Mortality was analyzed in three RCTs, 16, 19, 21 but was not reported in one of these studies, 16 and was not statistically significant different in the other two. 19, 21 One study reported mortality as 'other outcomes'
and readers had to imagine that the frequency of this outcome was the same between the groups. 16 Patients analyzed in RCTs should be followed up for more than three months, but this only occurred in one study. 19 They should also have the same surgical procedure, and the personnel who are responsible for the data and for patient care have to be blinded to ensure homogeneity between the studies.
Stroke was analyzed in one RCT, with no differences between the groups. 19 Demographic data has to be analyzed to show that Brown et al. 16 Dauri et al. 17 Hendolin et al. 20 Karacalar et al.
11
McGowan et al.
21
O'Connor et al. 13 Ozyuvaci et al. 14 Salonia et al. 15 Shir et al. 19 Tikuisis et al. 12 Random sequence generation Allocation concealment Blinding of participants and personnel Blinding of outcome assessment Incomplete outcome data Selective reporting Other bias + Low risk of bias -High risk of bias ± Unclear risk of bias Blood transfusion requirements: more units of blood transfusion were used in GA group.
< 0.01
The anesthesiologists were free to use drugs and doses under general anesthesia.
Salonia et al. 15 GA SA 36 34 RRP 100 100
Blood transfusion requirements: overall blood loss was less under SA.
0.04
Intraoperative autologous and homologous transfusions were used.
Brown et al. 16 Epidural analgesia can provide cardioprotective effects, but one meta-analysis failed to show that this had any positive influences in non-cardiac surgery patients. 23 Likewise, we were unable to show such results in urological surgery. Myocardial infarction was reported in four studies. 13, 16, 19, 21 Three studies did not report any data on this outcome, 16, 19, 21 and in one study, the patients were not followed up for an adequate length of time and the authors did not analyze the data on the withdrawn patients because they had bradycardia and ST segment depression. 13 Postoperative analgesia can enable lower myocardial exertion and provide cardioprotective effects, but this outcome remains doubtful. 23 Moreover, we did not have data homogeneity that would allow pooling of the results from urological surgery so as to contest or confirm this result.
Length of hospitalization was reported in four RCTs. 13, 16, 17, 21 Two RCTs showed no differences between the groups, 13,21 one RCT did not report any data, 17 and one RCT demonstrated favorable results for neuraxial anesthesia. 16 There was a tendency to consider that the hospital stay was decreased when neuraxial analgesia was used, but differences in clinical scenarios and in the format of the papers making the reports gave rise to heterogeneity. Patients should receive the same anesthetic techniques and authors should take adequate numbers of patients into account in order to have statistical power. This tendency needs to be proved in future RCTs, so as to change clinical practices.
Quality of life was reported in one RCT and no differences were seen. 16 Myles et al. 24 analyzed patients after cardiac surgery and
showed that poor quality recovery may be predictive of poor quality of life until three months after surgery. RCT authors should provide more data about this outcome so that strategies can become more effective for improving the quality of care during surgery and hospi- The degree of satisfaction was reported in one RCT and the spinal-epidural group had better patient satisfaction. 11 The main causes of dissatisfaction were nausea, vomiting and postoperative pain. Reports on complications can help to create strategies for safety procedures, but if the different anesthetic techniques produce the same complications, patient satisfaction data can provide strategies for ensuring good quality of anesthesia administration.
Postoperative cognitive dysfunction was not reported. This outcome has now been correlated not only with general anesthesia but also with sedation for noninvasive procedures, cardiac surgery and non-cardiac surgery. The presence of delirium during hospital stay carries a high mortality risk, particularly in older patients. 25, 26 RCT authors can provide data and analyze this outcome several years after surgery to investigate differences in mortality data.
Transfusion requirements were reported in seven RCTs. In future research, it will be necessary to pay attention to mortality and other outcomes that may provide answers regarding which anesthetic technique is best for urological surgery. 
CONCLUSION
At the moment, the scientific evidence available cannot prove that neuraxial anesthesia is more effective and safer than general anesthesia for urological surgery. There were insufficient data to pool the results relating to mortality, stroke, myocardial in-farction, length of hospitalization, quality of life, degree of satisfaction, postoperative cognitive dysfunction and blood transfusion requirements.
